Background: Elder abuse (EA) is a global public health issue. However, no prior longitudinal research has quantified the incidence of EA, which is critical to understand risk factors and future prevention strategies. Methods: The study is based on a longitudinal cohort design. We followed 2,713 U.S. Chinese older adults who agreed to participate in the study within 2011 to 2015. A structured questionnaire was used to collect data regarding the 2-year incidence of EA and its subtypes. We employed multiple logistic regression analyses to examine the associations between the sociodemographic characteristics and incident EA. Results: The incidence of overall EA was 8.8% with 4.8% for psychological, 2.9% for financial, 0.5% for physical, 0.1% for sexual abuse, and 1.1% for caregiver neglect. Age, gender, duration of residence, language preference and health status change were associated with incident EA. Self-perceived worsened health was positively associated with overall EA (odds ratio [OR] (OR 3.91 [1.01, 15.17]). No significant association was observed between education, income, marital status, number of children, country of origin, overall health, life quality, and incident EA. Conclusion: This study presents the first illustration of EA incidence in a longitudinal cohort study, the findings of which verify and challenge prior fundamental assumptions of risk factors associated with EA, and are relevant to future prevention strategies.
Elder abuse (EA) is a fatal and costly global public issue that crosses all social-demographic and socioeconomic strata. Common types of EA are psychological, physical and sexual abuse, caregiver neglect, and financial exploitation (1) . In part due to heterogeneity in definitions, methodologies, study design, and setting, the prevalence of EA ranges between 3.2% to 27.5 according to a systematic review of rigorous studies related to EA worldwide (2) . In the United States, recent large population studies (n = 3,159, 4,156, and 5,777) suggested the EA prevalence of 15.0%, 14.1%, and 10.0% (3) (4) (5) , with disproportionately higher prevalence among minority populations (4, 6, 7) . Moreover, previous studies suggest that EA is associated with increased risk of morbidity and premature mortality, cognitive and functional impairment, psychosocial distress, and increased health care costs (5, (8) (9) (10) (11) (12) (13) . However, all existing epidemiological studies of EA utilize data regarding prevalent EA cases, and we are not aware of any population-based studies examining the incidence of EA.
More accurate illustrations of the incidence of EA are necessary to understand causes and antecedents of abuse, which thereby would advance our knowledge of risk or protective factors and devise prevention and intervention strategies. While important, prior cross-sectional studies could not adequately elucidate risk factors leading to EA because of the inability to detect causality. Therefore, longitudinal research is needed to demonstrate risk factors through the establishment of temporal sequence between associated variables. In the current literature, although findings of associated factors of abuse are inconsistent, many researchers have indicated that older age, female gender, and lower levels of socioeconomic status have been associated with prevalent EA. However, their relationships with incident EA remain unknown. Additionally, Chinese is the fastest growing ethnic minority population in the United States (14) , and the older U.S. Chinese people might be most susceptible to EA because of cultural obstacles and socioeconomic disparities, but vast knowledge gaps exist in this regard (15, 16) .
Building on the prior work of EA prevalence research, this study aims to quantify the incidence of EA, and to examine the associations between sociodemographic characteristics and incident EA, within the context of a longitudinal population-based cohort of Chinese in the Greater Chicago area.
Methods

Settings
The study used 2 waves of longitudinal data from the Populationbased Study of Chinese Elderly (PINE) project. Baseline (time 1) data was collected from 2011 to 2013; time 2 data was collected from 2013 to 2015. The follow-up period was approximately 2 years for each participant. The PINE project is a community-engaged and population-based study that is representative of the Chinese aging population (over 60) in the Greater Chicago area (17) . It was initiated by synergistic community-academic collaboration among the Rush Institute for Healthy Aging, Northwestern University, and many community-based social services agencies and organizations in the Greater Chicago area.
Study Design and Sample
To increase community engagement, the research team implemented extensively culturally and linguistically appropriate recruitment strategies guided by a community-based participatory research approach (18) . Twenty-two community centers were engaged as recruiting sites, which included social services agencies, community centers, health advocacy agencies, faith-based organizations, senior apartments, and social clubs. Eligibility criteria were (a) communitydwelling older adults aged 60 years and over; (b) who were selfidentified as Chinese. Individuals who were unable to consent or speak either of English or Chinese did not complete the survey. Out of 3,542 eligible older adults approached, 3,157 agreed to participate in the study. Of those, 2,713 completed a follow-up interview 2 years later. Demographic characteristics of the PINE sample were comparable to those available from the 2010 U.S. Census and a random street-block census of the Chinese community in Chicago (17) . Written informed consent was obtained from all participants. Details of the PINE study design have been published elsewhere (19) . Multilingual research assistants recruited through community partners conducted face-to-face interviews with participants. Data were collected with the use of the state-of-science innovative webbased software that recorded English and Chinese traditional and simplified characters simultaneously. The study was approved by the Institutional Review Board of the Rush University Medical Center.
Measurements
Sociodemographic Characteristics
The sociodemographic variables (baseline) considered herein are age (in years), sex (male and female), education (completed years of school), annual personal income (categories in U.S. dollars), number of children, years in the United States, country of origin, marital status, language preference, and three brief self-evaluated question of overall health status, quality of life, and health change over the last year.
Elder Abuse Incidence
Primary outcomes were 2-year self-reported incident EA and its subtypes including (a) psychological abuse, (b) physical abuse, (c) financial exploitations, (d) sexual abuse, and (e) caregiver neglect. The study used separate measurements to assess general abuse, and each of these subtypes by asking questions directly from the participants.
To assess general EA incidence, we used a 10-question instrument modified from the Hwalek-Sengstok Elder Abuse Screening Test (H-S/EAST) (20) and the Vulnerability to Abuse Screening Scale (VASS) (21) . Prior studies have shown favorable face and construct validity of the VASS and the H-S/EAST measurements (21, 22) , and the scale demonstrated good reliability in this study sample (Cronbach's alpha 0.80) (23) . The modified VASS has been administered to Chinese elderly populations both in Mainland China and in the United States (24, 25) .
Detailed subtypes of EA were assessed through another 46-item scale (3) . We used an 8-item modified Conflict Tactic Scale (CTS) (26) to assess psychological abuse, which involves interpersonal contact that is likely to cause mental pain, anguish, or distress on older adults through verbal or nonverbal acts such as humiliating, intimidating, or threatening (27) . Physical abuse was evaluated by a 10-item instrument derived from CTS (26) . It involves physical pain or injury such as slapping, bruising, or restraining by physical or chemical means. Financial exploitations are illegal taking, misuse, or concealment of funds, property, or assets of a senior, which was measured with a 17-item instrument (28) . Neglect is failure of a responsible caregiver providing food, shelter, health care, or protection to an older adult that is of needs. We assessed caregiver neglect through a 20-item unmet needs in key activities of daily living (29, 30) . Sexual abuse was asked by a single item regarding any unwanted sexual contact or activity. A full list of the 56 items was presented in anther publication (3).
Data Analysis
New cases of EA were identified when respondents reported negative at time 1 and positive to any item of the brief screener or detailed assessment and EA subtypes measurements at time 2. We used descriptive statistics to summarize the sociodemographic characteristics of the older persons. Chi-square statistics were used to compare these characteristics between groups with or without any EA incidence case. We employed multiple logistic regression analyses to examine the associations between the sociodemographic characteristics and EA incidence. Analyses were conducted controlling for age, sex (male vs female), education, income, marital status (married vs divorced/ separated/widowed), number of children, duration of residence in the United States, country of origin (China vs not China), language preference (Mandarin/English vs Cantonese/Taishanese), overall health status, life quality, and health change. We also controlled for time, defined as the intervals between time 1 and time 2 interviews (all approximate 2 years), to assess its influence. Data analyses were conducted using SAS version 9.2 software (SAS Institute Inc).
Results
Incidence Estimates of EA and Subtypes
The 2-year incidence estimates of EA and subtypes among the Chinese older adults are presented in Table 1 . The overall incident EA cases were 174 (8.8%), with 127 (5.6%) identified by the 10-question EA brief screener, 118 (4.8%) for psychological abuse, 71 (2.9%) for financial exploitation, 23 (1.1%) for caregiver neglect, 13 (0.5%) for physical abuse, and 3 (0.1%) for sexual abuse. Table 2 presents the baseline sociodemographics of the participants by EA incidence estimates. In general, compared to the group without incident EA, older adults who self-reported any EA overall were more likely to have higher education (more than 17 years versus no completed years of education; 24.4% vs 8.0%, p < 0.001), preferred to speak Mandarin versus Cantonese or Taishanese (13.6% vs 8.0/7.5%, p < 0.004), and had worsened rather than improved or same health status (10.6% vs 9.8/7.3%, p < 0.048). Observed trends vary by types of abuse. Older adults who reported psychological abuse were more likely to have higher education and have 1 to 2 children; participants who reported financial abuse had a greater proportion of participants who were men, had higher education, and preferred to speak Mandarin or English to Cantonese or Taishanese.
Sample Characteristics
Association Between Participant Characteristics and Incident EA
We conducted multiple logistic regression analyses to assess the association between basic sociodemographic characteristics and the incidence of EA. The results in Table 3 indicate that several participant characteristics were significantly associated with incident abuse in the 2-year follow-up period. Overall, self-perceived worsened health was associated with increased risk of EA (OR 
Discussion
To our knowledge, this is the first population-based study estimating EA incidence within the context of a longitudinal cohort study. The findings suggested that incident EA cases are common among the U.S. Chinese older adults. We also found that older age, female gender, longer duration of residence, preference of speaking Mandarin or English and perceived worsened health status were significantly associated with risk of abuse incidence and these relationships differ Continued by types of EA. Our results validate and challenge prior hypotheses relating to potential risk factors of EA, as well as examine factors that have not been thoroughly investigated, such as duration of residence, language preference, and country of origin. Consistent with previous findings about gender (4, 6, (31) (32) (33) , our findings suggested that female gender is associated with increased risk of caregiver neglect. This may be partially explained by the traditional expectation that Chinese women provide care to family members, but are less likely to receive the same support and care from others (34) . Also, women's higher risks of caregiver neglect might be related to their observed tendency of living with fewer people in this population (35) . Alternatively, men might underreport and be reluctant to disclose neglects, due to stigma regarding weakness and dependency, and masculinity ideology (36) . Given that, both genders warrant attention regarding caregiver neglect, and more qualitative investigations are needed to better understand the different experiences of EA from men and women.
Consistent with findings of a previous study of Latino immigrants (37), our results indicate that the Chinese older adults who have been in the United States longer are more likely to self-report financial exploitations. Duration of residence and language acquisition are 2 important proxies for measuring the degree of acculturation to the host society in immigrant population research (38) . We suspect that this association in our study might involve a complicated process of acculturation associated with changes concerning culture, emotion, interpersonal or intergenerational relationships, and socioeconomic activities, which might expose them to greater risks of exploitations. For example, lengthier residence might lead to more assets or social capitals, social interactions and financial activities, and intergenerational conflicts due to acculturation gaps (39, 40) .
Of note, although the preference of speaking Mandarin and English appeared to be a risk factor associated with incident EA compared to Taishanese and Cantonese, language preference may not be a factor affecting abuse. Language preference might reflect some extents of acculturation, and given Mandarin and English are languages that are more widely used in the United States, we highly suspect that this result might be explained by previous conclusions that less-acculturated immigrant persons are less likely to acknowledge abuse (41) . Alternatively, since Taishanese and Cantonese are dialects spoken by individuals originate from areas in the vicinity of Guangdong province in southern China (42) , particular history, culture, or regional values might contribute to the result.
Interestingly, although decreased physical health conditions are considered to diminish older person's ability to defend and protect them from EA, and significant associations have been consistently observed between physical health and higher risks of EA from cross-sectional studies (43, 44) , our findings demonstrate that poor overall health of an earlier point were not associated with the incident EA cases during the 2 years. Similarly, low income and poor life quality were suspected to be important social determinants of EA; however, they had no significant association with incident abuse in the study. Moreover, contested findings exist surrounding the associations and strengths between several other sociodemographic characteristics of victims and abuse including education, marital status, and number of children. Our study shows that these factors were not associated with incident abuse.
The findings need to be interpreted with cautions since they might not be generalized to populations other than the U.S. Chinese community-dwelling older adults, and there are several limitations. First, the data may have been vulnerable to recall-bias given the age of the participants. Second, the incidence might be underestimated especially in the face-to-face interviewing contexts. Third, due to a lack of more accurate descriptive information about the abusive events, we are unable to determine whether the observed risk factors of abuse in the study have direct causal relationship with EA. They are likely to be mediating factors between certain unmeasured factors causing EA; for instance, preferring speaking Mandarin or English predicts increased probability of abuse, but language is only one aspect of culture and acculturation process to the host society, where the root causes might lie in. Fourth, a wider array of variables in addition to sociodemographic aspects needs to be assessed. Last, we were unable to follow up with all participants due to the longitudinal design.
Despite the limitations, this study is able to offer a key contribution and implication to the field of EA research regarding the validation of putative risk factors of EA through longitudinal data. In the arenas of health care and legislations, these findings can also assist with determining the efficacy of screening vulnerability of EA through basic characteristics of victims and identify populations at higher risk to guide policy decisions. With respect to future research, leveraged efforts are needed in the following aspects to address the persisting gaps in our knowledge of EA. First, large longitudinal studies are needed to explore EA incidence in order to validate previous hypotheses relating risk factors of EA in diverse populations and settings. To substantially save resources, researchers may consider incorporating EA incidence measurements in existing large cohort longitudinal studies. Second, to adequately and systematically assess EA risk factors, a standardized theoretical framework covering variables in the domains of individual sociodemographics, cognitive function, physical function, psychological well-being, social relationships, and contextual factors should be established (45) . Third, while instruments measuring EA with increased validity, reliability, and cultural sensitivity are under development, researchers may solicit data not only from EA victims, but also from multiple informants such as perpetrators, ethnography observations, and facility-level or medical records to minimize threats to data validity owing to recall bias, recognition barriers, and reluctance for disclosure. Last, this study demonstrates how profound difference in culture values might influence EA as an intricate social problem, which calls for mixed-methods research and more nuanced approaches to better understand the role of gender and culture in EA.
In sum, incident EA is common within the U.S. Chinese older adults and is associated with sociodemographic factors of the victims. To pave the way for future development of prevention strategy, practice, and policy, more longitudinal investigations are needed to examine incidence and multilevel risk factors of EA and subtypes in diverse populations. 
